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1 Introduction 


1.1 Overview 
When UE system is running, all of the RF parts of UE should work well so that RF 
performance can be guaranteed. But some RF parts such as antenna switch, PA or PA 
module, saw filter layout sequence maybe not the same from one design to another. So it 
is important to configure these RF parts. All of the configurations are saved in NV, and this 
document describes the method of the configuration of these parts in SPREADTRUM 
platform. 


In SPREADTRUM platform, NVeditor tool is used to load, read or write RF configuration. 
The reference document of NVeditor is “NV Structure configuration”. RF calibration is the 
process of measuring data to be used in the system for the purpose of optimization of 
non-linear characteristics and frequency variations and to provide accurate absolute 
power levels. After calibration, output data are saved in non-volatile (NV) memory. After 
calibration, system software can ensure the UE meets the requirements of TX and RX 


performance. 


1.2 RF Configuration Overview 


GSM RF configuration consists of the following items: 


eGSM Antenna switch configuration 
eGSM RF port configuration 
eGSM_CalibrationParam 


WCDMA RF configuration consists of the following items: 


eWCDMA arm RFGPIO config 
eWCDMA CalibrationParam 
eWCDMA DownloadParam 
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2 GSM modes RF Configuration 
2.1 GSM RFGPIO definition 


This chapter describes the NV setting of GSM_RFGPIO part of SC7731E platform. The main 
function of GSM GPIO includes Antenna switch and GSM RFGPIO control. It is controlled by 
the particular GPIO named RFCTRL pin of SC7731E. There are 12 GPIOs can be applied for 
antenna switch control in GSM modes. 


2.1.1 Antenna_switch_RFGPIO_config 


Antenna_switch_RFGPIO_config defines the version of swich GPIO parameters , include 
antenna tunner and GSM swich GPIO control. 


----NVitem 
----common_dsp_RFGPIO_config 


----antenna_swich_pin_config 


2.1.2 Rf_inital_register_number_config 


Rf inital register number config defines the version of tx enable ,”1"means tx enable on 
and “0”means tx enable off . 


----NVitem 
----common_dsp_RFGPIO_ config 
----antenna_switch_RFGPIO_config 


---- rf inital register number config 


2.1.3 GSM antenna switch truth table 
GSM antenna swithc truth table defines GSM tx/rx and antenna tunner configuration. 
----NVitem 
----common dsp RFGPIO config 


----GSM Antenna switch truth table div 
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2.1.4 Gsm used GPIO config 


Gsm used GPIO config only config the RFCTRL which GSM used, all GSM GPIO config 
need to config. 


----NVitem 
----WCDMA_arm_RFGPIO_config 
----GSM_Used_GPIO 
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2.2 GSM NV config 


This parameter is named “gsm NV config”, which include crystal oscillator config , GSM 
RFCTRL GPIO config . 

2.2.1 Crystal oscillator config 
Crystal type config1 set:1:DCXO;2:TSX;3:TCXO; 


if SW support will crystal automatic identification, set to OXFFFFFFFF. 


* BaseParam Ditest\53 PIKE... 
-K3 RF init common Dz\test\53 PIKE... 
+ RF. init common T 
I AE! 1 cunt 
+ MultiMode Common Reg Config Dtest53 PIKE... 


Figure 2.1 crystal type config 


2.2.2 Tx/switch enable config 


There are 12 GPIOs can be applied in GSM modes. For example, Slected RFCTRL GPIO is 
saved in NV: XCommon dsp RFGPIO configvantenna switch pin control. 


open RFCTRL GPIO in Error! Reference source not found.1 is 0x07: 


Table 2-1 RFCTRL pin No. of antenna switch pin control 


RFCTRL pin No 1¡10|9|8|7|6|5|4/|3| 2/1 ¡0 


RFCTRL pin use 
flag 


Note 1: Flag=1 means this RFCTRL pin is used to control antenna switch 


Flag=0 means this RFCTRL pin is not used to control antenna switch 
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(3 Antenna switch RFGPIO config 
HE] antenna switch pin control 
H Antenna switch truth table 

HE rfPA RFGPIO config 

E GSM Antenna switch truth table 

-E| rx ugsm850 band 

-E] rx egsm900 band 0x4 
LE] rx dcs1800 band 


| Diktest\53 PIF 
| E] tx ‚ ugsm900 | par 

| HE) tx des1800 band 

| | El tx pcs1900 band 

| 

| 


-E] edge tx ugsm850 band 
HË] edge tx egsm900 band 
HË] edge tx dcs1800 band 
-E] edge tx pcs1900 band 


TX ON 


Figure 1 


Figure 2.2 PA and switch enable config 
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2.2.3 Tx/switch config 


TX EN need to cfg "0^ 
at Switch related part 


Tx EN ¡[MODE |BS2 |BS1 
CTRL 3 CTRL_2 CTRL 1CTRL 0 


= 3 Common dsp RFGPIO config 

- H&3 Antenna switch RFGPIO config 
| | El antenna_switch_pin_control 
+} Antenna switch truth table 


Di\tes 


GSM 850RX-TRX1 0 1 0 0 4 | | 102 rfPA RFGPIO config 
GSM 900RX-TRX1 0 1 0 0 A ie SEM Att: switch truth gable 
GSM 1800RX-TRX2 0 1 0 1 5 us 
GSM 1900RX-TRX2 0 1 0 1 5] || Enx -egsmeno | — 
| -[E] rx dcs1800 ba 
GSM 850 TX Gmsk 0 0| 1 o| [2H 
GSM 900 TX Gmsk 0 o ı o | lm 
GSM 1800 TX Gmsk oo} 1| E ¡ar Te | 
GSM 1900 TX Gmsk o o 1 1| | 31 eee band ha 
GSM_850_TX_EDGE 0 1 1 0 E 61 | | te 'dge tx _ugsm850 | band | | 
GSM 900 TX EDGE 0 1 1 0 | | elj | El edge tx egsm900 band 
GSM 1800 TX EDGE 0 1 1 1| | T| [| E] edge.bodcs1800 band 
GSM_1900_TX_EDGE 0 1 1 1 [71 %A HE] edges x pes1900 | hand log 
MK en E € E r1) 0 1 1 1 E va GSM. — div 
ER HIE VON pn GEO | [E] rf inital register number 71 
0 0 o La +E GSMLB MRegisters 
1 | J CS w rf gpio config 
| | [E] w gpio param version Ox1 
HB 1 AN I a == 


+198 Mainnath RFSwitch control GPIO 


Figure 2.3 PA and switch GPIO config 


2.2.4 Gsm_rf_port_config 


The SC7731E has 6 differential Rx ports, including 2 ports for GSM and 4 ports for WCDMA. 


The 2 gsm Rx ports setting are shown 


as below: 


Table 2-2 SC7731E GSM Rx Port 


SC7731E-BA 


BAND 


Port_config value 


RX_GSM_H 


PCS/DCS 


0x5 


RX_GSM_L 


EGSM/UGSM 


There are 2 single-ended TX ports for GSM, which are use for GMSK only.You can use 
WCDMA TX 2 port, for 8psk.There are 2 low band (LB) ports and 2 high band (HB) ports. 
The 4 Tx ports setting are shown as below: 
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Table 2-3 SC7731E GSM Tx Port 


SC7731E-BA BAND Port_config value 


TX_GSM_H PCS/DCS 0x5 


TX_GSM_L EGSM/UGSM 0x6 


TX_H1 (for 8psk) PCS/DCS 0x1 


TX_L2(for 8psk) EGSM/UGSM 


> gsm rf rx config 


In the path 
Common_dsp_RFGPIO_config->Antenna_switch_RFGPIO_config->GSM_Antenna_swit 


ch_truth_table->rf_rx_XXX_port_selection 


For Rx port setting, below is a reference circuit for example. The Rx port circuit of SC7731E 


is shown in below. 
RF RX 


IRF RX GSM UGSMEGSM RX P. El 


¡RE RX GSM UGSMEGSM RX N El 


BERKGEMPOSDCS RUE) M 


Figure 2-4 SC7731E GSM Rx Port Connection 
The Rx pins of PCS/DCS connect to RX GSM H of SC7731E. 
> gsm rf Tx config 


In the path 
Common dsp RFGPIO config-2Antenna switch RFGPIO config-5GSM Antenna swit 


ch truth table-»rf tx GMSK/8PSK port selection 


1. Select GMSK Tx port,12 bits,config: 
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1900[11;9]/1800[8:6]/900[5:3]/850[2:0];(w_h1:1; w_h2:2; w_11:3; w 12:4; gsm_h:5; 
gsm [:6) 


2. Select 8PSK Tx port,config:12 bits config: 


1900[11;9]/1800[8:6]/900[5:3]/850[2:0];(w_h1:1; w h2:2; w 11:3; w 12:4; gsm h:5; 
gsm [:6) 


The GSM Tx port connection of SC7731E shown as Figure 3-85 


LORE IX HB GSM PCEDCS| M 


un - nm 


PA © 002 ML 


IRE TX WCDMA BIB2 DG M 


Figure 2-5 SC7731E GSM Tx Port Connection 


The Tx pins of PCS/DCS connect to TX_GSM_H of SC7731E. 


——— aa i i id a ee "m A à mm —€— 
-a Common dsp RFGPIO config DA Users'amy.zh... Module 
= 4 Antenna switch RFGPIO config STRUCT 
| antenna switch pin control Ox SHORT 
| [MC Antenna switch truth table STRUCT 
| [EC fPA_RFGPIO_config STRUCT 
| I GSM Antenna switch truth table ARRAY 
rx ugsm850 band Ont SHORT [ 
—[&] m_egsm900_ band Oxt SHORT [ 
nx des1800 band bs SHORT 
rx pcs1900 band 0x5 SHORT [ 
| tcugsm850 band  . 0x2 SHORT 
| tx ugsm900 band 0x2 SHORT 
| tx dcs1800 band 0x3 SHORT 
| tx pcs1900 band bea SHORT 
edge tx ugsm850_ band Ox SHORT [ 
| | edge tx egsm900 band 0x6 SHORT [ 
| HE] edge tx des1800 band Ox SHORT l 
| |- HE] edge tx pcs1900 band 0x7 SHORT 
| | HEI rf-tx GMSK port selection DxB76 SHORT : 
PEJ rf tx SPSK port selection Dx49B SHORT : 
ZEN Qc]: c 3511850. port selection C 70 r 
| N mE] rf rx gsmi900 port selection Dads SHORT 
TE) rf rx des port selection 0x5 SHORT 
HE) rf rx pes port selection Dx5 SHORT 


Figure 2.6 GSM RX/TX port config 
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2.3 Configuration Sample 


Below is a design example of SKY77592 on pike2 project. The SKY77592 is a qual_band 
cellular handsets comprising GSM850/900, DCS1800 and PCS1900 operation . the 
reference circuit is shown as below with GSM and edge part. 


« i 


à 8 8858s 


Figure 2.7 SKY77592 reference circuit 


2.3.1 GSM Used GPIO 
SKY77592 module includes GSM and EDGE part, the RFCTRL of GSM used on reference 
design shown as below: 


Table2-2 sky77592 RFCTRL PINS 


Parca | s | 2 | 9 | 1 | 


Coto apio] s | a | * | 2 | 


Table 2-4 SKY77592 mode control logic 
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Mode Input Control Bits 
TxEN MODE BS1 BS2 
Standby 0 0 0 0 
LB_GMSK_Tx 1 0 0 1 
HB_GMSK_Tx 1 0 1 1 
LB_EDGE_Tx 1 1 0 1 
HB_EDGE_Tx 1 1 1 1 
TRx1 0 1 0 0 
TRx2 0 1 1 0 
TRx3 0 1 0 1 
TRx4 0 1 1 1 
TRx5 0 0 1 0 
TRx6 0 0 0 1 
TD-SCDMA 1 1 1 1 


2.4 GSM CalibrationParam 


KƏ GSM CalibrationParam 

18 calibration param T 

-E] cal param version 

74 rf param dsp use 

+11 rf common param dsp use 
CHA rf gsm param dsp use 

* (C3 rf ramp param constant value 
+00 rf edge tx gain table 

Hal rf ramp up param num 


HE rf ramp down param num 
E (£3 temperature and voltage compensate struct 
rea TX compensate boundary arfcn index 
E {© RF ramppwr step factor 


H rf 8psk tx gain table 


Ga temperature rx level compensate value - 
mc temperature TX compensate boundary ADC 
Ea] temperature TX rampwr. step factor b b 
[E] rf edge delta timing UN b 
HE] rf edge power on duration 
Ea] age drlword —— Ni» 
HE) max rf : gain index R 
HE age_ctrl word div 
HE] max rf gain index div _ 
HE reserve,for.future — 
[nea RX compensate 1 value 
E RX compensate value div 


mc temperature RX compensate boundary ADC | =a a 


DAtes53 PIKE... 


| - 
COD CREEK 


OxFFOB 


EE 


"g^ 
996 


830 


664 


[83 2 


> 
Raising ramp points Falling ramp points 
II Do arar [e sos (54 | 
apa japo [eal ea] oa al ara 
ts Cancel 
ion [63 -Tx: pwr ramp r Tx: PA parameter AE 
På SET [Ramp up [0,0,0,0,0,0,88,88,94,220, 319% Delta fio | 
[Ramp dn [847, 822,726,629, 484,330,198, 94) Duration [630 | 
iD PA PA! I Clear ramp table after change param På SET 
TE PÅ Pål! I POWER STAGE1 [Ramp Up Nun][i0 | Flash——————À 


RAMP GRAPH... RAMP SET 
PElash: 
Read Ramp Write Ramp 


READ På PARAM 
WRITE PÀ PARAM 


Figure 2.8 GSM detla/duration and ramp position 


Note: By use the PA STM7289 ,the RF ramp up table stageO[9]and 
RF ramp down table stageO[10] value is 950(0x3B6) . 
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Sa NVEditor [ PT ] - R2.17.1001 - LittleEndian 


Facility Help 


E NVEditor [ P1 ] - R2.17.1001 - LittleEndian 
File View Facility Help 


[El reserved — 
EHEN RF. ramp table T 


HE] RF. ramp, up, table, stageo[0] 
| RF ramp up table stage0[1] 
HE] RF_ramp_up_table_stage0[2] 
HE RF_ramp_up_table_stage0[3] 
|! [È] RF_ramp_up_table_stage0[4] 
HE] RF_ramp_up_table_stage0[5] 


(8] RF. ramp down table stageo[1] 
RF. ramp, down, table stage0[2] 
[E] RF. ramp. down table stage0[3] 
RF ramp, down table stage0[4] 
HET RF. ramp. down, table stageQ[5] 
LE RF_ramp_down_table_stage0[6] 
| E] RF_ramp_down_table_stage0[7] 
HE] RF_ramp_down_table_stage0[8] 
LEJ Re | down table stage0[9] 
E (CJ stage1 


I 
E 
H 
ji 
I 


0 


36 

114 
239 
427 
609 
807 


(no 8psk) 
ramp set 


Figure 2.9 GSM ramp setting 


| HG Rx, compensate, value, div 
HE] reserved 


=] RF_ramp_down_tabl 


RF_ramp_up_table_stage0[0] 
RF_ramp_up_table_stage0[1 
RF ramp up table stage0[2] 
RF ramp up table stage0[3 
RF ramp up table stage0[4] 
RF ramp up table stageD[5] 


RF. ramp, down, table. stage0| 


RF ramp down table stage0[4] 
RF. ramp down table stage0[5] 


-(&] RF. ramp down table stage0[6] 


RF ramp down table stage0[7] 
RF. ramp, down, table_stage0[8] 
RF ramp down table stage0[9] 


HQ stagel 
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3 WCDMA modes RF Configuration 


3.1 WCDMA arm RFGPIO config 


This chapter describes the NV setting of WCDMA_arm_RFGPIO part of SC7731E platform. 
The main function of WCDMA arm GPIO includes Antenna S/W and PA control, like PA 
enable and gain mode setting. Detail structure show as Figure 3-1: 


ej WCDMA arm RFGPIO config D:\amy'\L.pike?\... Module 

FE w_rf_gpio_config STRUCT 

[S] w gpio param version Dl SHORT 

[È] GSM Used GPIO OxF SHORT 

-K Mainpath RFSwitch control GPIO STRUCT 

[E] RFSwitch GPIO selection Ox69F SHORT 

[E] reserved[0] wa SHORT 
A] RFSwitch_GPIO Wband truthtable | ARRAY S) 

[E] Wbandi 0x86 SHORT 

[E] Wband2 hd SHORT 

[E] Wband3 Ox SHORT 

[E] Wband4 Ox SHORT 

Wband5 Ox? SHORT 

[E] Wband6 Ox SHORT 

(=) Wband7 Ox SHORT 

[E] Wband8 0x82 SHORT 

[E] Wband9 Ox SHORT 

[E] Wband10 0x0 SHORT 

[E] Close Ox SHORT 

Reserved[0] Ox SHORT 

+ Diversitypath RFSwitch control GPIO STRUCT 

* PA control GPIO STRUCT 


Figure 3-1 WCDMA arm RFGPIO config structure 


3.1.1 w rf gpio config 
w rf gpio config defines the radio S/W and PA control logic, including below 5 items: 
WCDMA arm RFGPIO config 
---—w rf gpio config 
----Ww gpio param version 


-—--GSM Used GPIO 
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----Mainpath_RFSwitch_control_GPIO 
----Diversitypath__ RFSwtich_control_GPIO(not support) 
----PA_control_GPIO 


3.1.1.1 W_gpio_param_version 


w gpio param version defines the version of WCDMA GPIO parameters, zero represents 
invalid, non-zero means normal version. 


3.1.1.2 GSM Used GPIO 


GSM Used GPIO is dedicated to the radio S/W RFCTRL of GSM part. SC7731E provides 
12 RFCTRL(CP_RFCTRL11~CP_RFCTRLO). Theoretically those RF control logic can be 
used alternately, regarding to the software compatibility, it is recommended following the 
reference design setting. 


The length of GSM Used GPIO is 16bits corresponding the RFCTRLs one by one 
respectively. Set the corresponding bit to “1” if you use it, place other unused bits as “0”. 


3.1.1.3 Mainpath_RFSwitch_control_GPIO 
Mainpath_RFSwtich_control_GPIO defines the radio S/W RFCTRL and truth table of 
WCDMA main path 


----W_rf_gpio_config 
----Mainpath_RFSwitch_control_GPIO 
----RFSwtich_GPIO_selection 


----RFSwitch_GPIO_Wband_truthtable 


> RFSwtich_GPIO_ selection 


RFSwitch_GPIO_selection defines the radio S/W of WCDMA main path, setting the bit of 
RFCTRL to “1” corresponding to the port number, leave unused to “0”. 


> RFSwitch_GPIO_Wband_truthtable 


RFSwitch GPIO Wband truthtable defines every radio control logic. This NV supports 
3GPP B1/B2/B5/B8. Customer needs to define what band they would like to implement on 
their product, with the correct NV setting maps to the RFCTRL logic. Each NV has its own 
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16bits long length; mapping with those 12 RECTRL of SC7731E. Customer needs to set the 
bit to ‘1’ (logic high) or ‘0’ (logic low) following by the radio S/W truth table. 


3.1.1.4 PA_control_GPIO 
PA_control_GPIO defines the RF GPIO of PA enable and the truth table of gain mode 


control. 
----PA control GPIO 
----Band PA EN GPIO selection 


----PA_GainMode_Truthtable 


> Band PA EN GPIO selection 


Band_PA_EN_GPIO_selection defines the PA enable control. Every WCDMA supporting 
band gets its own enable NV, the length is 16 bits long. Each bit maps to the 12RFCTRL, the 
PA is enabled when the corresponding bit set to “1”, leave others “0”. 


> PA GainMode Truthtable 


The length of every PA gain mode control is 16 bits long mapping to the 12RFCTRL of 
SC7731E respectively. Customer needs to set the correspond bit to ‘1’ (logic high) or ‘0’ 
(logic low) according to PA's truth table. 


3.1.1.5 Configuration Sample 


Below is a design example of SKY77592&SKY7776x on other project. The SKY77592 is a 
GSM Tx module and SKY7776x is WCDMA series PA. the reference circuit is shown as 
below with GSM qualband and WCDMA B1/B2/B8. The WCDMA_arm_RFGPIO_config will 
describe how to set properly later. 
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Figure 3-2 SKY77592 reference circuit 
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Figure 3-3 SKY77761 reference circuit 
3.1.1.6 GSM_Used_GPIO 


SKY77592 module includes SP8T and EDGE PA, the RFCTRL of GSM used on reference 
design shown as below: 


Table 3-1 sky77592 RECTRL PINS 


SKY77592 | TxEN MODE BS1 BS2 
RFCTRL 10 2 0 1 
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For GSM part circuit, control signals only use RECTRL10/2/0/1, thus set those GPIO pins to 
“1” and leave unused pins as “0”. Example show in below: 


Table 3-2 gsm_used_gpio 


RFCtrl Bit |15/|14|13|12|11|10/|9 8 |7|6|5|4|3 2 1 0 
00100010 000100 0/1 |1 
0 4 0 7 


mb. 


Value 


As a result, this NV of SKY77592 should fill in 0x407 according to above calculation. 
GSM_Used_GPIO = 0x407 
3.1.1.7. Mainpath_RFSwitch_control_GPIO 
The control truth table of SKY77592 is shown as below: 


Table 3-3 SKY77592 Control Table 


SKY77592 Control & Antenna Switch.Logic 


MODE TXEN MODE Bsil BS2 
STANDBY n lU lU U 
LB GMSK TX H u lu H 
HB_GMSK_TX H [U H H 
LB EDGE TX H H lu H 
HB EDGE TX H H H H 
RX H H m [] 
[TRX lu H H fi 
[IRX3 Al H n H 
MRX n H H H 
[TRX n lu HI U 
TRX m mj ll H 


The WCDMA B1/B2/B5/B8 transmit on the TRX5/TRX6/TRX4 ports of SKY77592 
respectively. The useful RFCTRL corresponds to SKY77592 are 
RFCTRL10/RFCTRL2/RFCTRL1/RFCTRLO mapping to Mode/BS2/BS1/TxEN accordingly. 
Take HB. EDGE Tx works as example, 


RFCtrl Bit |15/|14|13|12|11|10/|9 8 |7|6|5|4|3 2.1/0 
0|0¡0|0 0/1 00 0 0/00 O 
0 4 0 7 


mb. 
mb. 
-— 


Value 


So the NV should be set as below: 


RFSwitch GPIO selectionz 0x407; 
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For Band1 operates, the RFCTRL should be set following the PA's control logic shown as 


below, 
RFCtrl Bit | 15 14 13|12|11|10|9|8|7|6|5|4|3|2|1 |/0 
0|0|0|0|0|¡|0/0 0/0 0/0 0/0 0|0 1 
Value 0 0 0 4 


For Band2 operates, the RFCTRL should be set following the PA's control logic shown as 


below, 
RFCtrl Bit | 15 14 13|12|11|10|9|8|7|6|5|4|3|2|1 |/0 
0/0/0/,0.0.0.0/0/0/0/0/0/0/0/1.0 
Value 0 0 0 2 


For Band8 operates, the RFCTRL should be set following the PA's control logic shown as 


below, 
RFCtrl Bit | 15 | 14 | 13 12|11|10|9|8|7|6|5|/4|3 | 2|1 0 
00000 0 |0|0|0|0 0/0 0/0/14 1 1 
Value 0 0 0 7 
So, the RFSwitch_GPIO_Wband_truthtable should set as below, 
Wband1 = 0x1 ; 
Wband2 = 0x2 ; 
Wband8 = 0x7 ; 
3.1.1.8 PA_control_GPIO 
For Band1 PA control, it should set the RFCTRL bit1 to “1”(see ref. circuit) 
RFCirl Bit | 15 | 14 13 12|11|10|9|8|7|6|5|/|4|3 | 2|1 0 
0¡0|0/|/0 0 |0|0|0|0|1|0|0/0/0 0 0 
Value 0 0 4 0 
For Band2 PA control, it should set the RFCTRL bit2 to “1” (see ref. circuit) 
RFCtrl Bit |15 | 14 | 13 12|11|10|9|8|7|6|5|/|4|3 | 2|1 0 
Value 0¡|0|/0/0|/0|0|/0/|11|0/0|/0 0/0/00 0 
0 1 0 0 
For Band8 PA control, it should set the RFCTRL bit3 to “1” (see ref. circuit) 
RFCtrl Bit | 15 | 14 | 13 12|11|10|9|8|7|6|5|/|4|3 | 2|1 0 
0/0/,0/0/0/0/,1,0/0/0/0,0/,0/0/,0/0 
Value 0 2 0 0 


So, the corresponding PA enable control GPIO should be set as below, 
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Band1 PA EN GPIO_selection=0x40; 


Band2 PA EN GPIO selection=0x100; 


Band8 PA EN GPIO selection=0x200; 


> PA GainMode Truthtable 


The WPA gain mode control use bit5 and bit4 of RECTRL, shown as below, 


Table 3-4 WPA gain mode control 


RFCtri Bit 


12 


11 


10 


9 


8 


7 


6 


5 


-— 


Value 


0/0 


0 


0 


0 


0 


0 


0 


1 


0 


3 


So, for this example, the PA gain mode should set below value. 
PA_gainmode_GPIO_selection=0x30; 


For 


this example, WCDMA_ mode0/WCDMA_mode1 map to RFCTRL4/RFCTRL5 
respectively. 

pa CPO-RECICIONCPI RECTLO/CPIOS A23 [> BCEFCTRL-VES3[E] 

Eeo Rer yee rRe ewros pued =. a 
CPO-RECTUIZ CPL RECTOZ/CPIOSA | Wea D 
CPUR 3 PI RFCTL spos WA 
CPO RECAP RETo ØR O oO 
eoero aao A > POD tg] 
EPO-RFCTLISI/CPI-RFCTEE/GPTOSH -— [ > WCDMA PA BANUI-EN [5] 
EPO RFCILI7I/CPI RFETE oprosy | P823 


Figure 3-4 WCDMA mode RFCTRL 


Below is the gain mode control truth table of SKY7776x: 


Table 3-5 SKY7776x Gain Mode Truth Table 


Power Setting ENABLE VMODEO VMODE1 vcc 
Power Down Mode Low Low Low On 
Standby Mode Low = — On 
High Power Mode (17.0 dBm < Pour < 28.25 dBm High Low = On 
Medium Power Mode (7.0 dBm < Pour < 17.0 dBm) High High Low On 
Low Power Mode (Pour = 7.0 dBm) High High High On 


The high gain mode of SKY7776X should set RFCTRL4=0, RFCTRL5=0, 
RFCtrl Bit | 15 | 14 | 13/12 11/10/9|8/7/,6/5|4|3|2,1]0] 
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Value 


o/lo/lolo 
0 


0|0/0/]0 
0 


0|0|0|0 
0 


ojo|olo 
0 


The mid gain mode of SKY7776X should set RECTRL4=1, RECTRL5=0, 


RFCtri Bit 


15 


14 


13 


12 


11 


10 


9 


8 


7 


6 


5 


4 


3 


mb. 


Value 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


0 


0 


0 


1 


The low gain mode of SKY7776X should set RECT 


RL4=1, RECTRL5=1, 


RFCtri Bit 


15 


14 


13 


12 


11 


10 


9 


8 


7 


6 


5 


4 


3 


Value 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


1 


0 


0 


0 


3 


So the different WPA gain mode control should set as follow, 


High_Gain_Mode=0x0; 
Mid_Gain_Mode=0x10; 


Low_Gain_Mode=0x30; 


3.2 WCDMA CalibrationParam 


3.2.1 Introduction 


WCDMA CalibrationParam NV structure is shown as below: 
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3 WCDMA, CalibrationParam C:\Document... Module 


HS W_calibration_params STRUCT 
E] w_cal_param_version Ox1 SHORT 
El w_cal_flag OxB SHORT 

KS W. calibration params STRUCT 
+A Ww. afc cal. 1950M STRUCT 
+0 Ww band. information STRUCT 
- EX W. agc. calibration STRUCT 

* agc control words ... STRUCT 
+0 agc control words, ... STRUCT 
+0 agc_control_words_... STRUCT 
+0 agc_control_words_... STRUCT 
+0 agc_control_words_... STRUCT 
+0 agc_control_words_... STRUCT 
+0 agc_control_words_... STRUCT 
+0 agc control words … STRUCT 
+1 agc. control, words … STRUCT 
+1 agc. control, words … STRUCT 
J W_apc_control_words STRUCT 
+A apc_control_words_1stband STRUCT 
+ apc_control_words_2ndband STRUCT 
+ apc_control_words_3rdband STRUCT 
+ apc_control_words_4thband STRUCT 
+ apc_control_words_5veband STRUCT 


Figure 3-5 WCDMA_CalibrationParam 


This subsystem stores the RF calibration parameters like AFC, AGC and APC. Every device 
gets its own calibrated RF parameters stored in the subsystem accordingly. Customers 
should be awared that those NV don't need to be modified manually after well calibrated and 
should be backup prior to flash the new software in case any accident. 


The w_cal flag is used for mark the calibration flag, if the value is 0x0001, it shows that 
Band1 has been calibrated. The value 0x0002 stands for Band2 has been calibrated, other 
information about this flag is shown in Table 3-6. 


Table 3-6 w_cal_flag bits description 


| BT | value | Description (1: calibrated or tested, 0: not calibrated or tested) 
| o | o | Calibrationflag of BANDI 
| i [| 00 | Calibration flag of BAND II 


| 2 | 0x04 | Calibrationflag of BANDV 
| 3 | 0008 | Calibrationflag of BAND VIII 
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3.3 WCDMA_DownloadParam 


This chapter describes the WCDMA_DownloadParam related NV setting of SC7731E. The 
WCDMA_DownloadParam is used for the transceiver related control parameters. It includes 
below main topics, main path and diversity path (not supported) ports GPIO define/DC-DC 
parameters setting/temperature detect voltage parameters/temperature 
compensation/voltage compensation/Ts compensation/initial register setting/HDET 
compensation. The NV structure is shown as below: 


3 WCDMA, DownloadParam C Document... Module 
3 Ww. download, params STRUCT 
[8] w download | params version 0x3 SHORT 
[8] w rfic id 0x902 SHORT 
+} w rf port config STRUCT 
+} w pa dcdc config STRUCT 
+0 w_temp_indicator STRUCT 
+0 w_all_tx_compensation_b... STRUCT 
+} w_apc_temp_compensation STRUCT 
+E w_apc_voltage_compensation STRUCT 
+0 w_gainSwitch_Pwr_Ts_compensation STRUCT 
+0 w_gainSwitch_phase_compensation STRUCT 
+14 pa_en_timer_adjustment STRUCT 
+ tranceiver_initial_registers STRUCT 
[8] rx _path_config 0x0 SHORT 
El reserved1 OXFFFF SHORT 
+E w_cal_config STRUCT 
+ reserved ARRAY 
+E w_tx_delay STRUCT 
+ dexo_config STRUCT 
+H) w_fix_max_power STRUCT 
+ w_power_backoff_setting STRUCT 
+} w_hdt_temp_compensation STRUCT 
+9 tranceiver_temp_indicator STRUCT 
+10 w_rscp_temp_compensation STRUCT 
+ w_ig_setting STRUCT 
+E w_common_setting STRUCT 
+0 w_cali_gain_table STRUCT 
+09 w_cali_gain_table2 STRUCT 
al ws -4li asin tabled cTD! IST 


Figure 3-6 WCDMA_DownloadParam 


3.3.1 w_rfic_id 
WCDMA_DownloadParam 
----w download params version 


----W [fic id 
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The default value should be set as "0xF FFF”. 


3.3.2 w_rf_port_config 
WCDMA_DownloadParam 
-—w rf port config 
----W rf primary path 
----W rf diversity path 


The w rf port config defines the Tx/Rx ports. Since the transciever doesn't support diversity 
function, customers can ignore the w rf diversity path setting. 


3.3.2.1 w rf primary path 


The w rf primary path defines the main path Tx/Rx RF ports and the corresponding ports of 
transceiver. The SC7731E has 6 differential Rx ports, including 2 ports for GSM and 4 ports 
for WCDMA. The 4 differential Rx ports setting are shown as below: 


Table 3-7 SC7731E WCDMA Rx Port 


SC7731E-BA BAND Port_config value 


RX_W_H1 I/ Il 0x1 


RX_W_H2 I/ M 0x2 


RX_W_L1 V/ VIII 0x3 


RX_W_L2 V/ VIII 


There are 4single-ended TX ports for WCDMA, which are grouped in two ranges of operation, 
2 low band (LB) ports and 2high band (HB) ports. The 2 differential Rx ports setting are 
shown as below: 
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Table 3-8 SC7731E WCDMA Tx Port 


SC7731E-BA BAND Port_config value 


TX_H1 I/ M 0x1 


TX_H2 I/ M 0x2 


TX_L1 V/ VIII 0x3 


TX_L2 V/ VIII 


In the path w_rf_primary_path->band_port->rx_port, 


The mirror_enable defines the primary path switch with the diversity path. Since SC7731E 
platform doesn’r support diversity, customers can ignore it. 


> w rf primary path example 


For Tx/Rx port setting, below is an reference circuit for example. The Rx port circuit of 
SC7731E is shown in below. 


i] 
[9] 


El 
mi 


El 
mi 


BP 
Bl 


Figure 3-7 SC7731E WCDMA Rx Port Connection 
The Rx pins of Band1 connect to RX_W_ H1 of SC7731E. 


The Tx port connection of SC7731E shown as Figure 3-8, 


23 / 32 


RF TX WCDMA 5583 jv Pl 


1 
[I o Ip 


'RF. TX WCDMA B1/B2 TX: Bl 


nie mein 


Figure 3-8 SC7731E WCDMA Tx Port Connection 


The Tx pins of Bandiconnect to TX_H2 of SC7731E. 


+ GSM DownloadParam D:\Users\amy.zh... Module 
153 WCDMA_DownloadParam D:\Users\amy.zh... Module 
-Ka W download params STRUCT 
E] w download params version Oe SHORT 
El w rfic id OxFFFF SHORT 
-K w rf port config STRUCT 
wa | 

Ox SHORT 
Ox SHORT 
163 bandi. port STRUCT 

[E] mirror enable [ud CHAR 

[S] rx port Dd CHAR 

[E] tx port 0x2 CHAR 

[E] reserved Ox CHAR 
183 band2 port STRUCT 

[E] mirror enable Ox CHAR 

E] rx port x2 CHAR 

[S] tx port [7] CHAR 

[E] reserved Ox0 CHAR 
+ band3 port STRUCT 
+} band4 port STRUCT 
åg band5 port STRUCT 

[E] mirror enable Ox CHAR 

E] rx port w3 CHAR 

[E] tx port Da CHAR 

[E] reserved Ox CHAR 
+ band6_port STRUCT 
+14 band? port STRUCT 
=} band8 port STRUCT 

[E] mirror enable 0x0 CHAR 

[S] m port Dad CHAR 

[E] tx port CHAR 

E = == er 


Figure 3-9 WCDMA rx/tx config in nv 
3.3.2.2 Ww rf diversity path 
w rf diversity path defines the IQ Tx/Rx ports of diversity function. Since the SC7731E does 
not support diversity, customer can ignore this NV setting. 
3.3.3w pa dcdc config 
WCDMA DownloadParam 


---w pa dcdc config 
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w pa dcdc config defines the voltage control range of DC-DC. On SC7731E, DAC 
controlled DC-DC is used as supply of WPA. 
The detailed NV setting is shown in Figure 3-9 


+ w rf port config 
3 w pa dede config 


[E] control type 0x2 
[S] params1 0x0 


Bim control word 
È] control word[0] 
[E] control word[1] 


È] control word[2] = 
[È] control word[3] = 
E] control word[4] = 
[È] control word[5] e 


Figure 3-10 w pa dcdc config 


3.3.4 Compensation Parameters 


WCDMA DownloadParam defines all compensation NV about temperature and voltage etc. 
The sub-topic is detailed described in below, 


-w temp inicator 
-- w all tx compensation band sequence 
-w apc temp compensation 
--w apc voltage compensation(Invalid right now) 
-w gainSwitch Pwr Ts compensation 
--w. gainSwitch phase compensation 
3.3.4.1 w temp indicator 
WCDMA DownloadParam 
----w temp indicator 


--wWw temp indicator 
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- Cw temp indicator ARRAY 


El w temp. indicator[0] 0x319 SHORT 
El w temp indicator[1] Ox2FD SHORT 
El w_temp_indicator[2] Ox2DD SHORT 
El w_temp_indicator[3] Ox248 SHORT 
El w_temp_indicator[4] 0x262 SHORT 

v temp indicator[5] 
El w_temp_indicator[6] Üx1BB SHORT 
El w temp. indicator[7] 0x166 SHORT 
El w_temp_indicator[8] 0x116 SHORT 
E w_temp_indicator[9] OxDA, SHORT 
El w_temp_indicator[10] DxA3 SHORT 
El w_temp_indicator[11] Ox76 SHORT 
El w_temp_indicator[12] 0x55 SHORT 
El w_temp_indicator[13] 0x45 SHORT 


Figure 3-11 w_temp_indicator 


NTC is replaced by temp sensor in SC7731E, this section can be ignored. 


3.3.4.2 APC_compensation 
WCDMA_DownloadParam 
----WCDMA download params 
----W all tx compensation band sequence 
---W apc temp compensation 
----W apc voltage compensation(Invalid right now) 
----W gainSwitch Pwr Ts compensation 
----Ww gainSwitch phase compensation 


APC compensation includes temperature/voltage/Ts/Phase NV, below we will describe the 
detailed information. 


> w all tx compensation band sequence 


w all tx compensation band sequence defines the what kind of compensation you use. So 
far, SC7731E supports 3 different types compensation; temperature compensation; time 
slot(Ts) compensation; phase compensation. Every different type compensation can be 
divided into several segments over its frequency band. The detailed parameters meaning is 
described in below. 


band num: the frequency band for compensation 
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freq_nums_used: default value is 0x1333 which means the band use for those NV 
compensation is divided into 3 segments over its frequency except temperature 
compensation. Temperature compensation uses only one group parameter to compensate 
all channels of one band. Customers can change the compensation segments number by 
their own. 


apc_comp_items_selection: it defines what compensation type you enabled; bit[4] represents 


the voltage compensation(Invalid right now); bit[3] represents for Ts compensation; bit[2] 
means the phase compensation; bit[1] stands for temperature compensation; bit[0] 
represents the maximum power compensation. Set “1” on the corresponding bit for enable 
the compensation, “0” for disable it. For instance, if the NV value is OxA which means 
Ts/temperature compensation functions are enabled while others disabled. 

comp option : default value is 0x0 , bit[7:4] represents ts compensation mode , bit[3:0] 


represents tx compensation format , this value is not recommended to modify ; 
pa_gain_modes : set PA gain mode , default value is 0x3 , represents PA three gain mode ; 


max tx power : target max power , default value is Ox2DO , unit is 1/32dB , represents 
[Hex2Dec(0x2D0)]/32222.5dBm target max power; 


min tx power : minimum tx power , default value is OxF920 , unit is 1/32dB; 


pa switch adjust h m : due to different PA's gainmode switching stable time is not same, 


this param set forward or backward timing when switch PA gain mode , unit is chip , [15:8] 
represents high->mid , range is -128chip ~ 127chip , [7:0] represents mid->high , range is also 
-128chip - 127chip ; 


pa switch adjust m | : same as above , [15:8] represents mid->low , [7:O]represents 


low->mid ; 


pa switch adjust h | : same as above , [15:8] represents high->low , [7:O]represents 
low->high ; 
» Ww apc temp compensation 


APC temp comp power defines the detailed temperature compensation value, it can be 
divided into several segmens over its frequency band. 


For room temperature, it is common to set “0”, ie. comp[5]=0, 15 < ts25 
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The temperature compensation range is [-4 , +4-1/32]dB, you may base on the index[5] for 


further temperature compensation. For instance, if the power transmit 2dB larger than RT at 
index[1]. You need write 192(DEC) for lower 2dB down comparing to index[5], RT value. Vise 
versa for index[12], HT. The value should be write as HEX value in the NV and the unit is 
1/32dB. It is important that the compensated NV value should be either equal or larger than 
the previous index value, ie. w_temp_indicator[i] < = w_temp_indicator[i+1]. Every 


element needs to be written correctly to avoid abnormal modem assert. 


3 w_apc_temp_compensation STRUCT 
43 band[0] STRUCT 
3 high. mode STRUCT 
-JS freq[0] STRUCT 
-K comp ARRAY 

El comp[0] OxCA CHAR 

El comp[1] OxD4 CHAR 

El comp[2] OxDC CHAR 

El comp[3] OxE3 CHAR 

El comp[4] OxF1 CHAR 

El comp[5] oxo CHAR 

È] comp[6] 0x10 CHAR 

El comp[7] Ox21 CHAR 

El comp[8] 0x32 CHAR 

E] compla] 0x45 CHAR 

El comp[10] 0x58 CHAR 

E] comp[11] Ox6D CHAR. 

El comp[12] Ox7F CHAR 

El comp[13] Ox7F CHAR 

(El comp[14] 0x30 CHAR 

El comp[15] 0x40 CHAR 


RI ERI rng cT 
Figure 3-12 w apc temp compensation 


As Figure 3-1 shows, w apc temp compensation for band1 is divided into 10 segments, that 
is, you should fill treg[O]/freq[1]...... /freq[9] for bandt. It is also separated by PA gain mode 
setting, usually there are 3 gain state for PA setting, high /mid/low. The temperature is 
increase every 10 celsius degree gradually from low index to high. 


> Notice: 


index[0]~index[13] cannot be empty or it will cause modem assert for abnormal operation. 
The rule of temperature comperature is w temp indicator[i] < = w_temp_indicator[i+1] 


> Ww apc voltage compensation 
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This NV is not opened right now, it is defined for compensated the 
power while VBAT volatge veries. 


> w_gainSwitch_Pwr_Ts_compensation 


w_gainSwitch_Pwr_Ts_ compensation defines the power compensation during PA gain state 
switch. It has 4 states, 


H2M: High gain switch to mid gain; 
M2H: Mid gain switch to high gain; 
M2L: Mid gain switch to low gain; 

L2M: Low gain switch to mid gain; 


The default NV divides every mode for 3 frequency segments. Take band1 for example, 
freq[0] represents ch9612-9703; freq[1] represents for ch9704~9795; freq[2] represents for 
ch9796~9888. If the H2M switch at 10 dBm, then comp[0] compensates the power fluctuation 
during 10~9dBm. So does comp[1] for 9-8dBm. You need transform the compensated power 
to hexadecimal unit. The equation is ^ Px32, then transform it to hexadecimal. Vice versa for 
M2H switch, the gain witch to high gain from mid at 12dBm; comp[0] compensates for 
12~13dBm; comp[1] compensates for 13~14dBm. Customers can have fine adjust by using 
more compli] index. 


> w gainSwitch phase compensation 


w gainSwitch phase compensation is used for phase discontinuity while PA change to 
different gain mode. The NV is 16bits long and the higher 8 bits are for H->M. It transforms to 
degree by the NV value/2. The lower 8 bits are for M->H. The compensation range is -256 ~ 
254 degree. You can also divide the compensation value into several segments. The 
operation is same as temperature compensation we describe before. The operation theorem 
is same on M->L or L->M. The higher 8 bits are for M->L and the compensate degree 
transform from NV/2. The lower 8 bits are for L->M, vice versa. In the Figure 3-2, the 
freq_nums_used bit[7:4] defines the phase compensation frequency segments. 
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KEN w_all_tx_compensation_b... STRUCT 


-K band[0] STRUCT 
E] band. num Ox1 SHORT 
El freq nums, used 0x1333 SHORT 
El apc_comp_items_selection DxA SHORT 
[El comp. option 0x0 SHORT 
El pa_gain_modes 0x3 SHORT 
El max, tx power Ox2DO SHORT 
El min, tx power OxF920 SHORT 
El pa_switch_adjust_h_m 0x3200 SHORT 
El pa switch adjust m | 0x0 SHORT 
El pa switch adjust h I 0x0 SHORT 
El max _prach_power 0x0 SHORT 
El upa_limit_power 0x0 SHORT 

+10 band[1] STRUCT 

+9 hand] STRUCT 


Figure 3-13 w_all_tx_compensation_band_sequence 


For instance, if Band1 divides into 3 segments on its frequency range, then the value of 
w all tx compensation band sequence->band[0]->freq nums used needs write as 0x3333 
and the the acp comp items is OxE. The phase compensation is enabled along with 
Ts/temperature compensation functionality. If we need increase 60 degree from H->M and 
decrease 60 degree from M->H, then the higher 8 bits need set as “1E”(DEX2HEX, 60+2) 
and the lower 8 bits should be "E2'(DEC2HEX, 256-602) accordingly. 


The corresponding NV setting is shown as below, 


-KJ w. gainSwitch. phase compensation 
-KJ band[0] 
HS H2M 
VER freq 
= OX1EE2 
OX1EE2 


OX1EE2 


Figure 3-14 w_gainSwitch_phase_compensation 


3.3.5pa en timer adjustment 
WCDMA DownloadParam 
----W_download_params 
----pa_en_timer_adjustment 
pa_en_timer_adjustment is used for adjust each PA’s turn on/off time, 


pa_on_timer_adjustment defines the PA turn on time. 
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pa_off_timer_adjustment defines the PA turn off time. 


3.3.6 w_cal_config 
----W_download_params 
----w_cal_config 
----hdt_config 
----dcdc_config 
----pa_config 


w_cal_config defines the APC related NV setting including HDT/DC-DC/PA switch point 
function. Below sections will describe those topics detailed. 


3.3.6.1 hdt_config 


hdt_config defines the related power detection NV setting of HDT. HDT fuinction supports the 
maximum power detect and lock. 


The HDT function works while set hdt_enble=1, during this time the CFT calibrates PCB with 
HDT functionality. 


hdt_power_correct_oneband: this is used to adjust the un-flatness maximum output problem 
problem manually. The unit is 1/32 dB. 


correct_freq_num: it defines the frequency segments for HDT function. 
power_correct[0]-power_correct[118]: it shows the actual compensation value. 


Flag_map: enable slope compensation and calibration patameters in NV, the correct setting 
is as below: 


EJ w_cal_config 


-J hdt_config 
[E] hdt enable 0x1 

| [El flag map Ox60 ] 
[El reservedi 0x0 
[E] reserved2 0x0 


+ hdt power correct 1stband 
* (Z3 hdt power correct 2ndband 
+ hdt power correct 3rdband 
+ hdt power correct 4thband 
+ hdt power correct 5veband 


Figure 3-15 flag map setting 
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3.3.6.2 dcdc_config 


SC7731E support DC-DC supply voltage, the base NV contained a set of parameters to 
configure the voltage, normally, it’s no need to change them: 


El dede apt enable 
[El dedc fix vol 0x0 


[E] reservedi 0x0 
El reserved2 0x0 
T ae ee -1 WCDMA DownloadParam E:\lu.he\pike2\opeı 
[2] high used 


(Él mid used - 3 W download params 
El mid use 


E] low used 

[E] reserved 

& high dede configO 
El start | power 


[2] w download params version 0x4 
[E] w rfic id OxFFFF 
* (3 w rf port config 


* (53 w pa dcdc config 
+ (7 w temp indicator 


E] end power i 

= = + w_all_tx_compensation_ban... 
[El dede index : 

= + (CJ w_apc_temp_compensation 
El reserved 


—— + w_apc_voltage_compensation 
+ high dcdc configl 


* (Z3 high dcdc config2 
* (Z3 high dede config3 
* (Z3 mid dede configO 
* (Z3 mid dede configi 


* w gainSwitch Pwr Ts compensation 
* (LJ w gainSwitch phase compensation 
* pa en timer adjustment 


+] tranceiver initial registers 


= [El trx path config 0x0 
PB mid dede config2 [E] reservedi OxFFFF 
id dcd fig3 - 
+3 mid dede config 1a w cal config 


+ low dede config 
+9 low dcdc configi 
* (Z3 low dcdc config2 


low dcdc config3 


* (Z3 hdt config 
Bim |dcdc config 


Figure 3-16 dcdc config setting 


3.3.7 Ww tx delay 
w tx delay is used for compensate the chip of transmission timing error. 
correct freq num: it defines the frequency segment of chip timing error 


tx hw delay adjust: it defines the compensation chip value, the unit is chip and if the 
compensation value is positive, then write the DEC to HEX value. If the compensation value 
is negative, then the value is FF-[DEC to HEX]. 


3.3.8 dcxo config 


dcxo config is used for set the related parameters of DCXO. It should be proper set when 
using crystal for 26MHz source. Below is the default NV setting for using 26MHz crystal. 


32 / 32 


SPRD recommend the setting as below,those should follow the default value, do not change 
them. 


HS dexo_config 


] dexo_enable Dx1 
[E] temp. detect. en 0x0 
[E] overwrite_nv_en 0x1 
[El interval 0x2 
[E] start temp. value 0x0 
[E] cafc_value_offest 0x0 
[E] record interval 0x32 
[E] save threshold 0x0 
] obtain range OxD 
[=] update rf. count Dx1 
[=] update_rf_init_registeri 0x793336 
[E] update rf. init register2 0x0 
€] scan_freq_interval_s1 0x1194 
[Š] scan_freq_interval_s2 0x1388 
[E] scan freq interval pch 0x1194 
[E] scan freq num st 0x9 
[E] scan, direction 0x0 
[=] del table freq threshold Ox4 
[E] cal temp. delta value 0x1 
[E] cal temp. max, value Ox3FF 
[E] cal temp. min, value Dx1 


Figure 3-97 dcxo_config setting 


3.3.9 w_rscp_compensation 
w_rscp_compensation is used for compensate the RSCP of UE, shown as Figure 3-17, 


count: separate the whole band into n segments, 1<n<10, 
freq[0]-freq[9]: compensate the RSCP value, the range is -40 ~ 40dB, the unit is 1/8dB. 


Customer can write different compensate values corresponding the n segments frequenxy 
range, ie. if the count value is 3, the band is separated intp 3 ranges and we can write the 
compensated value in freq[O]/freq[1]/freq[2] accordingly. 
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= cy w rscp compensation 


- $ band[0] 
[8] count 0x0 
El reserved 0x0 

- X freq 


El freq[0] 
El freq] 
El freq[2] 
El freq[3] 


Figure 3-18 w rscp compensation 


3.3.10 w cali gain table 


w cali gain table contain the AGC calibration parameters, the correct setting is as below, 


this part maybe updated to match the latest release, customers should ask AE for latest 


setting. 
-H w cali gain table 
+ bandı 
=|} band2 
HE gain flag map Ox9000000 
| HE] hdt up limit 0xC80 
HE] hdt down limit 0xC8 
me (E) IQ imbalance enable 0x0 i 8 w cali gain table 
=} w cali gain table [El imbalance cali channel 0x2648 | Ga bandi 
JE band? [El same_gain_start Ox2A | HE band2 
El gain flag map 0x3000000 HE] same gain end 0x42 KE band3 
El hdt up limit OxC80 — | | LE] start noise index pri 0x12 | | Hl gain flag map 0x9000000 
(El hdt down limit gus [El start noise index div 0x12 -[E] hdt up limit 0xC80 
[El IQ imbalance enable on El cali index num pri 0x5 EI hdt down limit 0xC8 
[El imbalance cali channel | 0x290C f] ref resi up pn 7 EE] IQ imbalance enable 0x0 
EI same gain start Ox2A EI ref rssi down pri Dx9CA -E] imbalance cali channel 0x0 
[E] same gain end 0x42 CET 0x2710 -E] same gain start Ox2A 
[E] start noise index pri 0x12 283 cali point pri [E] same_gain_end 0x42 
[El start noise index div 0x12 TEFA EE] start noise index pri 0x12 
L5] cal Moa 1D 0x4 A [S] start noise index div 0x12 
: - [E] cali gain index 0x27 = 7 
| [8] ref rssi up pri 0x9C40 El cell E [E] cali index num pri 0x4 
[-|. EG refirssi. down pri 0x9C4 se power EJ ref rssi up pri 0x9040 
NE TRI 0.2710 [E] cali_ start index 0x0 ETE I 0x9C4 
I ae E Best nips 227:0 
| CHE cali points Toe pom ES cali point pri 
| | cali gain index 0x27 E] cali gein indien Kéa cali pointl 
| Apu 0x48 [E] cell power 0x48 [&] cali gain index 0x24 
| at sabe 0x0 EI cali start index Ox2A [El cell power 0x48 
cali_end index Ox2A El cali end index CEE cali start index = 
i pain? 18 cali_point3 [El cali end index [73 
-H cali point2 A cali poi 
T j = = li point2 
[EI cali gain index 0x45 El cali gain index Ont t =: pr c 
er E] cali_gain index 
LE] call power Ox3E EI cell power 0x41 
E " : [E] cali_ start index 0x42 El cell power en 
El cali start index qe El cali start index 0x42 
E] cali end index 0x48 El cali end index 0x57 Sl call cand i 
ES EI cali end index 0x42 
2183 cali point3 7 cali pointà 83 cali point 
E] cali gain index 0x54 [ a cali gain index Dx5D LIE] cali quin fade 0x48 
&] cell power 0x2F mE] aos 0x26 E] cell power Ox3F 
[E] cali start index Ox4E [E] cali_start index 0x5A El call start indes m 
[E] cali end index Ox6C E] cali end index Ox6C E] cali end index Ox6C 
18 cali point 9 cali pointS KER cali pointa 
HE] cali gain index Ox6F [E] cali gain index Ox6F [El cali gain index Ox6F 
| cell power Oxi4 [El cell power 0x14 [El cell power 0x16 
| [E] cali start index Ox6F HE] cali_start index Ox6F [E] cali start index Ox6F 
El cali end index Ox6F LE] cali end index Ox6F -E cali end index Ox6F 


Figure 3-19 w_cali_gain_table 
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3.3.11 Other Parameters 
3.3.11.1 Sigaling band support 
TD_TIANJI2_NV_TYPE 
----NV_PARAM_TYPE_PREV_UMTS_FDD_RA_CAPABILITY 


----rf_cap 

NumBand 

----Bandlnfo 
----BandInfo[0][0] 
----Bandlnfo[0][1] 


NV PARAM TYPE PREV UMTS FDD RA CAPABILITY defines the frequency information 
of support signaling band. It is important that the NV should map to the actual use frequency 


band, or it may cause abnormal frequency selection. 

NumßBand: it defines the number of support signaling band. 

Bandlnfo[0][0]: it means the signaling band. 

Bandlnfo[0][1]: it means the power class of signaling band, default setting is power class 3. 


Above those introduced NV in this document, other NV reserved in W DownloadParam is 
used for platform. Customers do not need to modify them. 
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4 Glossary 


The following abbreviations are maybe used in the present document: 


AFC - Automatic Frequency Control 

AGC - Automatic Gain Control 

APC - Automatic Power Control 

ARFCN - Absolute Radio-Frequency Channel Number 
CLK - Clock 

CMV - Common Mode Voltage 

DAC -  Digital-to-Analog Converter 

DCXO -  Digitally Controlled crystal Oscillator 
EDGE - Enhanced Data rates for Global Evolution 
GMSK - Gaussian Minimum Shift Keying 

GPIO - General Purpose Input/Output 

GPRS - General Packet Radio Service 

GSM - Global System for Mobile communications 
LSB - Least Significant Bit/Byte 

MSB - Most Significant Bit/Byte 

NV -  Non-Volatile Flash Memory 

PCL - Power Control Level 

PSK - Phase Shift Keying 

PA - Power Amplifier 

RF - Radio Frequency 

RSSI - Receive Signal Strength Indicator 

RX - Receive 

T/R -  Transmit/Receive 

TCXO -  Temperature-Compensated crystal Oscillator 
TSX -  Thermistor crystal 

TX -  Transmit 

UE - User equipment 
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